Center, biological and residual variability per population and gating method for the T-cell panel. Biological variability dominates across most cell subsets. Automated gating variability is comparable to manual gating variability or decreased across other cell subsets, except the CD8 effector memory and CD8 activated cells. Y-axis is the standard deviation of the center, sample and residual components estimated from the random effects model. Poor agreement between automated and manual gating is obvious in the CD8 Activated cell population (a rare cell population), and is reflected in the higher variability for this cell subset. Poor correlation between manual and automated gating in the CD8 Naive cell subset for center C can be traced to sample quality issues, possibly due to compensation problems for the CCR7 and CD45RA markers. Lines show least squares best fit. Shaded region shows the 95% confidence interval of the fit. Dotted line denotes the diagonal y = x. There is little information in the data to discriminate IgD+/-cells in a data-driven fashion due to the poor resolution of the IgD marker, inducing bias and increased variation relative to manual gating. In contrast, manual gates were chosen to minimize the variability across replicates which underestimates the true variability in the data. 
Supplementary Figure 22 : Boxplots of centrally manually gated cell population proportions for the T-cell panel for each sample and center. Several outliers can be observed across different centers and cell populations. Most notably, the CD4 effector population in sample 12828 from center F has large variability relative to the other samples and centers. Similarly, a bias is observed in sample 1369 from center B in the CD8 Effector Memory population. CD4 activated cells show large variation within samples across most centers. 
Power analysis
Here, we provide an alternative interpretation of the power analysis presented in the paper. The power analysis can be considered as follows. If one envisions a hypothetical experiment where one is measuring the proportion of cells in a cell population, and that proportion changes in the hypothetical treatment group vs. the control group, then the size of that change is termed the ?effect size?. The power analysis curves show the smallest effect size that can be reliably detected (by reliably, we mean detected with 80% probability if it is present), as a function of sample size (i.e. the size of each treatment and control group), and as a function of the type of variation present in the data (i.e. 1. if the experiment was performed at a single center with local gating, 2. If the experiment was performed at multiple centers with central gating, and 3. If the experiment was performed at multiple centers with local gating at each center). A larger minimum detectable effect size is indicative of more variable estimates of the population effects in the treatment and control groups. The estimates of variability due to central vs. local gating and due to differences center-to-center were estimated from the data study data. Phenotyping of Human PBMC using Lyoplate
Principle
In this protocol, we use lyophilized cocktails of fluorescent-labeled antibodies preconfigured in 96-well plates (Lyoplates) to stain PBMC that have been previously cryopreserved. We use a BD digital flow cytometer to acquire the fluorescence data. Subsequent analysis of the fluorescence data using FlowJo software allows for cell types to be analysed based on cell size, internal complexity, and relative fluorescence intensity in each color. The percentage of each cell type is determined and reported as a percent of the parent cell type. Hold the frozen vial in water in a 37 ± 3°C water bath. a. GENTLY shake the vial in the water until just before the last ice crystal has melted. b. Check to make sure the cap is secure. It is possible that the cap may loosen slightly with the temperature change between the ice and the water bath. c. Remove the vial from the water after the last ice crystal has been melted for approximately 1 minute. 3.
Materials and Equipment
Wipe the vial with an alcohol pad, focusing on the cap area. 4.
Slowly unscrew the cap as pressure may build inside tube. 5.
Add 1 mL of culture media that has been brought to 37 ± 3°C (warm) to the vial using a 1000 µL pipette tip and drop-wise action. Add the culture media slowly to allow the cells to adjust to the change of temperature. 6.
Slowly add the cells to a 50 mL conical tube containing 8 mL of warm culture media, using the same 1000 µL pipette tip. The gradual dilution of DMSO, contained in the freezing media, avoids osmotic shock and the warm temperature assures that the cells can actively compensate for the osmotic pressure. 7.
Add 1 mL of warm culture media to the original vial to recover cells that may have adhered to the sides; add to the 50 mL conical tube. 8.
Pellet the cells by centrifugation at 1200-1400 rpm for 10 minutes with rapid acceleration and brake on. 9.
Discard supernatant. Re-suspend the cell pellet by gently tapping (avoid excessive shear forces) while adding 5 mL of warm culture media. 
Cell staining
3.8 Add 50-60 µl of cells from each sample into the first 5 wells (A-E) of each sample column on the Lyoplate. Add cells to the side of each well without touching pellets and let sit for 2-3 mins, then mix up and down 5-6 times using a multichannel pipette. Avoid creating bubbles. Add the cells for lot 12828 to columns 1-3; add the cells for lot 1349 to columns 4-6; and add the cells for lot 1369 to columns 7-9. You can use columns 10-12 for your own controls or leave them blank. 3.9 Add 50 µl of FACS buffer to the compensation control wells (F1 through H5). 3.10 Incubate 45 minutes at room temperature with gentle shaking. 3.11 Follow these steps for all wells used, including compensation controls: Add 150 µl of FACS buffer, without pipetting up and down, and spin at 1200 rpm, 2min, @ 4˚C, for the first wash. Aspirate, resuspend in 200 µl FACS buffer & spin 1200 rpm, 2 min, @ 4˚C, for a second wash. Repeat washing with 200 µl FACS buffer for a third and fourth wash. After the 4 th wash, resuspend wells in 200 µL FACS buffer, cover with foil and keep at 4˚C until
